
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/743,515 

tcooo 


12/22/2003 




Ulrich J. PfeifTer 


PFEIFFER ET AL.-l 


8194 



WILLIAM COLLARD 
COLLARD & ROE, P.C. 
1077 NORTHERN BOULEVARD 
ROSLYN, NY 11576 



EXAMINER 



MALLARI, PATRICIA C 



ART UNIT 



PAPER NUMBER 



3735 



SHORTENED STATUTORY PERIOD OF RESPONSE 



MAIL DATE 



DELIVERY MODE 



3 MONTHS 



01/29/2007 



PAPER 



Please find below and/or attached an Office communication concerning this application or proceeding. 



If NO period for reply is specified above, the maximum statutory period will apply and will expire 6 MONTHS 
from the mailing date of this communication. 



PTOL-90A (Rev. 10/06) 



Office Action Summary 


Application No. 

10/743,515 


Applicant(s) 

PFEIFFER ET AL. 


Examiner 

Patricia C. Mallari 


Art Unit 

3735 





» The MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Election/Restrictions 

The election requirement between species I and II is hereby withdrawn. 

Claims 1 1 and 41 , which are generic to species A, B, C, D, E, and F, have been 
found allowable. All claims which depend from or otherwise require all the limitations of 
these allowable generic claims have been rejoined. Therefore, the election requirement 
between subspecies A-F has also be withdrawn. 

Specification 

The disclosure is objected to because of the following informalities: 
In the equation on p. 18 of the specification, "PIT" should be replaced with "P| T ". 
Any instance of "wind kessel" should be replaced with "Windkessel". 
Appropriate correction is required. 

Claim Objections 

Claims 5, 6, and 34 are objected to because of the following informalities: 
On lines 2-3 of claim 5, "wind kessel" should be replaced with "Windkessel". 
On line 2 of claim 34, "wind kessel" should be replaced with "Windkessel". 
On line 13 of claim 6, "Ptransmural" should be replaced with Transmural". 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 



Application/Control Number: 10/743,515 Page 3 

Art Unit: 3735 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-10 and 30-39 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. Claim 1 recites, "a corrective function based 

on said second reading". However, on pp. 18-19 of the instant specification, the 

applicants identify a "corrective function" f(C) being a function of compliance (C) of the 

arterial system or primarily the aorta and the compliance is determined according to a 

non-linear Windkessel model. The specification does not set forth a "corrective" 

function based on the second reading, or a reading which at least approximately 

indicates the patient's intrathoracic pressure or is dependent on the same. The 

specification does set forth a derivation for the determination of transmural pressure, but 

this derivation is not identified as a "corrective" function as f(C) is identified. Claim 6, 

which ultimately depends on claim 1, identifies the derivation of the transmural pressure 

as the "corrective function". It is therefore unclear whether f(C) is a corrective function, 

the derivation of the transmural pressure is a corrective function, or both are considered 

to be "corrective". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-5, 9, 10, 30, 38, and 39 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US Patent Application Publication No. 2003/0120164 to Nielsen et al. 
Nielsen teaches an apparatus for the continuous determination of a parameter 
characterizing a patient's left ventricular pumping action. The apparatus comprises a 
first input channel 150 for continuous recording of a variable physiological first reading 
directly dependent on the left ventricular pumping action (blood pressure or arterial 
pressure; see entire document, especially paragraph 52 of Nielsen) and a second input 
channel 150 for continuous recording of a variable physiological second reading 
(pulmonary artery wedge pressure PAWP or central venous pressure CVP; see entire 
document, especially paragraph 52 of Nielsen) which at least approximately indicates 
the patient's intrathoracic pressure (ITP) or is dependent on the same (see entire 
document, especially fig. 1 ; paragraphs 28, 31 , 43, 45, 47, and 52; table 2 of Nielsen). 
An evaluation unit 175 calculates the parameter characterizing the patient's left 
ventricular pumping action from the first reading (left ventricular stroke work index or 
LVSWI), using a corrective function based on the second reading, wherein the 
derivation/formula LVSWI = (MAP-PAWP) * SI *0.0136 (SI is stroke index, MAP is mean 
arterial pressure from the blood pressure or arterial pressure input) is a corrective 
function based on the second reading PAWP. Alternatively, the evaluation unit 
calculates the systemic vascular resistance SVR, wherein SVR is a parameter 
characterizing the left ventricular pumping action, in that the parameter characterizes 
the pumping action required of the left ventricle. The derivation/formula SVR = 80 * 
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((MAP-CVP)/CO, wherein CO is cardiac output, the formula being a corrective function 
based on the second reading CVP (see entire document, especially fig. 8; paragraph 
43, 56; table 2 of Nielsen). 

Regarding claims 2 and 5, the first input channel is configured for reading a 
pressure transducer signal, wherein the first reading at least approximately corresponds 
to the patient's aortic pressure (see entire document, especially paragraph 52 of 
Nielsen), and wherein programming of the evaluation unit would allow one to calculate 
the parameter characterizing the patient's left ventricular pumping action by means of a 
pulse contour analysis. The applicants should note that the language in claim 2 does 
not specify that the programming of the evaluation unit requires the evaluation unit itself 
to calculate the parameter characterizing the patient' left ventricular pumping action by 
means of a pulse contour analysis, only that such calculation be possible. Similarly and 
with regard to claim 5, the pulse contour analysis may be based on a non-linear 
Windkessel model, wherein, again, the claim language does not require the evaluation 
unit to conduct the pulse contour analysis based on the non-linear Windkessel model. 

Regarding claim 3, the first reading which at least approximately corresponds to 
the aortic pressure is an arterial pressure (see entire document, especially paragraph 
52 of Nielsen). 

Regarding claim 4, the arterial pressure is a pressure measured close to the 
aorta (see entire document, especially paragraphs 47 and 52 of Nielsen), wherein the 
measurement of the arterial pressure at any point on the patient's body is considered 
"close to the aorta". 
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Regarding claims 9 and 38, the second input channel is configured for reading a 
pressure transducer signal (see entire document, especially paragraph 52 of Nielsen), 
wherein the second reading at least approximately corresponds to the patient's central 
venous pressure, the PAWP at least approximately corresponding to the CVP, or the 
second reading being CVP. 

Regarding claims 10 and 39, the parameter characterizing the patient's left 
ventricular pumping action (SVR or LVSWI) is a parameter directly calculated from 
cardiac output or stroke volume, wherein stroke index is directly dependent upon stroke 
volume (see entire document, especially table 2 of Nielsen). 

Regarding claims 30, 38, and 39, the description of the apparatus of Nielsen 
inherently delineates a method of operating the apparatus, such that the apparatus of 
Nielsen clearly records the first and second variable physiological readings and 
calculates the parameter characterizing the left ventricular pumping action as described 
above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 31-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nielsen, as applied to claims 1-5, 9, 10, 30, 38, and 39 above, and further in view of US 
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Patent No. 5,316,004 to Chesney et al. Nielsen lacks calculating the parameter 
characterizing the left ventricular pumping action by means of a pulse contour analysis, 
but teaches calculating stroke volume (SV) and cardiac output (CO) and calculating the 
left ventricular pumping action parameter (SVR or LVSWI) using the stroke volume 
and/or cardiac output. However, Chesney teaches determining cardiac output and 
stroke volume based on pulse contour analysis (see entire document, especially col. 3, 
lines 1-25; col. 3, line 46-col. 4, line 9; col. 4, line 25-col. 5, line 34 of Chesney), wherein 
determination of the cardiac output and stroke volume is based on analysis of the pulse 
waveform or pulse contour. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention to use the method of Chesney to determine 
cardiac output and/or stroke volume, in places of that of Nielsen, as it would merely be 
the substitution of one means of cardiac output and/or stroke volume determination for 
another. 

Regarding claim 32, the first reading at least approximately corresponds to the 
aortic pressure and is an arterial pressure ((see entire document, especially paragraph 
52 of Nielsen). 

Regarding claim 33, the arterial pressure is a pressure measured close to the 
aorta (see entire document, especially paragraphs 47 and 52 of Nielsen), wherein the 
measurement of the arterial pressure at any point on the patient's body is considered 
"close to the aorta". 



Allowable Subject Matter 
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Claims 6-8, and 34-37 would be allowable if rewritten to overcome the 
rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth in this Office action and to 
include all of the limitations of the base claim and any intervening claims. 

Claims 1 1-29 and 40-58 are allowed. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

With regard to claims 6-8 and 35-37, the prior art of record fails to teach or fairly 
suggest the apparatus or method for continuous determination of a parameter 
characterizing a patient's left ventricular pumping action, wherein the corrective function 
has the form of 

C/=^-/(c)xi>, 

wherein Pao is the first reading which at least approximately corresponds to the 
aortic pressure, Pit is the second reading which at least approximately expresses the 
intrathoracic pressure (ITP), and f(C) is a function which depends on the compliance (C) 
of the arterial system or the aorta and which increases monotonically as the compliance 
increases and may assume values between 0 and 1, and wherein the transmural 
pressure (Ptransnwai) is the determining pressure in the pulse contour analysis, in 
combination with all of the other limitations of the claims. 

With regard to claim 34, the prior art of record fails to teach or fairly suggest the 
method of continuous determination of a parameter characterizing a patient's left 
ventricular pumping action wherein the parameter characterizing the patient's left 
ventricular pumping action is calculated by means of a pulse contour analysis, wherein 
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the pulse contour analysis is based on a non-linear Windkessel model, in combination 
with all of the other limitations of the claims. US Patent No. 5,316,004 to Chesney et al. 
teaches pulse contour analysis based on a non-linear Windkessel model, which is used 
to determine peripheral resistance R, wherein R is a parameter characterizing the left 
ventricular pumping action required and the calculation of R is based on a first reading 
(arterial pressure or mean arterial pressure MAP) directly dependent on the left 
ventricular pumping action (see entire document, especially fig. 1; col. 6, line 27-col. 7, 
line 33 of Chesney). However, the calculation of R does not also use a corrective 
function based on a second reading which at least approximately indicates the patient's 
intrathoracic pressure (ITP) or is dependent on the same. Furthermore, there is no 
motivation to combine the pulse contour analysis based on the nonlinear Windkessel 
model with the method of US Patent Application Publication No. 2003/0120164. 

With regard to claims 1 1-29 and 40-58, the prior art of record fails to teach or 
fairly suggest a method or apparatus for the continuous determination of a cardiac 
volume responsiveness indicator, wherein the second reading, at least approximately 
representing the patient's intrathoracic pressure, and the third reading, which directly 
depends on the patient's state of respiration, are used to select a function that can be 
used for the patient's current state of respiration and the volume responsiveness 
indicator is calculated based on this function and from the first reading, which is directly 
dependent on a patient's left ventricular pumping action, and the second reading, in 
combination with all of the other limitations of the claims. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

US Patent No. 6,017,313 to Bratteli et al. discloses a pulse contour analysis 
based on a nonlinear Windkessel model. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia C. Mallari whose telephone number is (571) 

272- 4729. The examiner can normally be reached on Monday-Friday 10:00 am-6:30 
pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Charles Marmor, II can be reached on (571) 272-4730. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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